Introduction: Loss of mobility is common in advanced dementia and has important negative consequences related to fall risk, loss of independence, and lack of participation in meaningful activities. The causes of decline are multifactorial, including disease-specific changes in motor function, behavior, and cognition. To optimize clinical management of mobility, there is a need to better characterize capacity for safe and independent mobility. This study aimed to identify key factors that impact on mobility in dementia. Methods: Expert input was gathered using a modified Delphi consensus approach. The primary criterion for participation was specialist knowledge in mobility or dementia, either as a clinician or a researcher. Participants rated elements of mobility for importance and feasibility of assessment in advanced dementia and prioritized items for inclusion in a mobility staging tool. Descriptive statistics and qualitative content analysis were used to summarize responses. Results: Thirty-six experts completed the first survey with an 80% retention rate over three rounds. One-third of 61 items reached consensus for being both important and feasible to assess, representing five categories of elements. Items reaching agreement for a staging tool included walking, parkinsonism, gait, impulsivity, fall history, agitation, transfers, and posture control. Discussion: This study highlights the need for a multidimensional, dementia-specific approach to mobility assessment. Results have implications for development of assessment methods and management guidelines to support the clinical care of mobility impairment in people with dementia.
Introduction
Gradual loss of safe and independent mobility is a common feature of the advanced stages of dementia that impacts everyday function, safety, caregiving, and quality of life [1] . Falls also become increasingly common as dementia progresses. Each year, 40%-60% of individuals with advanced dementia fall [1] , with a significant impact on morbidity and mortality, health care costs, and caregiver distress. The causes of mobility decline in dementia are multifactorial, including neurodegenerative changes, cerebrovascular disease, and age-related musculoskeletal or sensory changes. Cognitive changes and the presence of behavioral symptoms associated with dementia can also contribute to mobility deficits in this population.
Mobility, defined as moving from one position to another [2] , requires the capacity to sit, stand, transition from one posture to another, and walk. Impaired mobility is a key intrinsic risk factor for falls, and as such, mobility and falls are often considered together [3, 4] . However, unlike fall risk status, which often relates to clinical targets surrounding a person's safety (e.g., avoidance of injury, significant morbidity, or mortality), individuals' capacity for mobility reflects additional important outcomes such as independence and participation in meaningful activities. For people with dementia (PWD), targeting assessment and management of mobility impairment may help to limit the use of inappropriate, mobility-limiting interventions and prevent premature or excess disability related to inactivity [5, 6] .
Studies of mobility in healthy older adults have identified multiple factors that impact mobility status [7] [8] [9] . For example, lower limb strength, balance, reaction time, vision, pain, cognitive function, and health status are contributors to Timed-Up-and-Go (TUG) performance in healthy older adults [7] and multiple physiological and psychological processes predict sit-to-stand performance [8] . Key factors that specifically impact mobility in PWD have been less studied. Owing to the coupling of mobility and fall risk, however, insight into factors important for determining fall risk may inform factors impacting mobility status. Studies of the determinants of fall risk in PWD have also revealed the need for a multidimensional approach that encompasses several "categories" of factors [10] , with some factors shown to vary between cognitively healthy and impaired older adults [11] .
In a recent scoping review, we identified a lack of assessment tools that provide an overall profile of mobility in PWD inclusive of important disease-specific factors, as well as a lack of tools feasible for use in people with advanced dementia [6] . For these individuals, all of whom are likely to be deemed "high risk" for falls, there is an important need to shift focus from falls risk to mobility status and consider outcomes beyond safety including autonomy, comfort, and symptom management [5, 12] . To address this need, we are working to develop a multidimensional mobility staging tool for PWD, which can be used for both research and clinical purposes. Clinically, the staging tool will help to monitor changes in mobility status and mark important transitions in function over time, allowing for an appropriate shift in clinical management.
The principal objective of this study is to identify important elements of mobility, feasible to assess in people with advanced dementia, as determined by clinical and academic experts, in order to inform development of the mobility staging tool.
Methods

Design
A cross-sectional, Web-based survey was conducted using a modified Delphi procedure with three rounds, between March and July 2018 ( Fig. 1 ). The modified Delphi consensus technique allows for anonymous participation and is a widely used method to obtain unbiased expert consensus [13] . Four commonly accepted characteristics of the Delphi method were incorporated into the study including anonymity, iteration, controlled feedback, and statistical analyses of the group response [14] .
Participant recruitment
A snowball, criterion-based sampling approach was used in this study. The primary criterion for participation was specialist knowledge in mobility and/or dementia, gained through experience or qualifications. Two categories of experts were recruited: clinicians and academic researchers.
To begin, a steering group was assembled from the Principal Investigator's academic network in Toronto, Canada. In addition to being participants in the study, the group helped to identify additional experts. A knowledge resource nomination worksheet was populated with experts identified through the steering group's professional networks, review of key literature, and internet searching. Individuals were contacted by email to participate and asked to nominate others for inclusion in the study. The invitation included the study's objective and rationale and details of the study format. Previous research suggests that group sizes of 10 to 40 participants are feasible for Delphi processes [15, 16] . Seventy-six experts were invited to participate, representing the fields of dementia care, movement science, fall prevention, geriatric medicine, geriatric psychiatry, and behavioral neurology.
Data collection and analysis
The study was approved by the University Health Network Research Ethics Board. Questionnaires were developed and managed using DroupalÔ Webforms (www. droupal.org); a web-based application hosted by University Health Network on a secure server. For each round, participants were linked to the questionnaire via personalized emails and given approximately four weeks to respond. On initial login to the survey site, participants provided their informed consent. Descriptive statistics were used to provide central tendencies, frequencies, and ranges of responses. Qualitative content analysis, including development of a coding framework [17] , was used to analyze free-text comments.
Round 1 questionnaire
The study team developed the round 1 questionnaire based on a conceptual model of mobility in dementia informed by clinical expertise and published literature (Fig. 2 ). The questionnaire was organized into two sections: the first focused on functional mobility (e.g., sitting, standing, and walking) and the second targeted health status or intrinsic factors relevant to mobility impairment in dementia. Section 2 was categorized into five domains: sensorimotor function, health status, specific comorbid conditions, behavioral and psychological symptoms, and cognitive function. Participants were introduced to the model, provided with definitions of mobility and advanced dementia and reminded of the format and goals of the study. Advanced dementia was defined as Functional Assessment Staging Test stage 6 or higher [18] .
For each item, participants were asked to rate the importance and feasibility of assessment, using 9-point Likert scales with ratings from 1 (not important or not feasible) to 9 (very important or highly feasible). In rating importance, participants were asked to indicate the importance of each item to the assessment of mobility in advanced dementia. In rating feasibility, participants were asked to indicate how feasible it would be for a skilled clinician experienced in dementia to assess each item. Participants had the option to choose "don't know." Ratings of importance were solicited before ratings of feasibility. At the end of each section, participants were given opportunity to provide free-text comment regarding their ratings and to suggest additional factors for consideration. At the end of the questionnaire, participants were asked to indicate their primary group membership (clinician, researcherdementia, researcher -mobility, or other) and assessment experience (mobility assessment, cognitive assessment, behavior assessment). The questionnaire was piloted with the steering group to ensure clarity and finalized to include seven functional elements and 54 intrinsic factors.
Round 2 questionnaire
The round 2 questionnaire was intended to give participants an opportunity to re-rate the importance and feasibility of each item presented in round 1 in view of the group's results. All round 1 participants were invited to participate in round 2. To assist in completing this questionnaire, participants were provided with personalized reports, which included their round 1 ratings and group statistics including mean, median, minimum and maximum values, and inter-quartile ranges (IQR) ( Fig. 3 ). Based on a thematic summary of participant comments, the second questionnaire was edited for clarity including an expanded description of "skilled clinician." For the remainder of the study, a skilled clinician was defined as "someone who has skills which could be used to assess aspects of mobility in dementia including physiotherapists, occupational therapists, neurologists, and some other medical specialists, and primary care physicians or nurses with expertise in care of the elderly." Participants were also told that the term "skilled clinician" was being used to reflect that not all clinicians in each category will necessarily have these particular skills or expertise and to note that not all skilled clinicians will have the skills or knowledge of an expert clinician. See Supplementary Material for full description. Following review of respondent recommendations, four new factors were included for rating. Similar to round 1, participants were given opportunity to provide free-text comments regarding their ratings. 
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Participant ID: Participants were also reminded to use the full range of the scale [19] .
Round 3 questionnaire
The goal of round 3 was to identify those factors deemed highest priority for inclusion in a mobility staging tool for advanced dementia. All round 1 participants were invited to participate in round 3. Only those items that reached consensus in round 2 were included in round 3. Consensus was defined as greater than or equal to 70 percent agreement that an item was important, as indicated by a rating of seven or higher on the 9-point scale. For each domain, participants were asked to select a minimum of one and maximum of three items. Participants were asked to consider both the importance and feasibility of assessment when choosing high-priority items. To assist in decision-making, participants were provided with round 2 median and IQRs for importance and feasibility of each item, as well as a "total score" equating to a sum of the median scores for importance and feasibility (maximum possible score of 18 per item).
Results
Participants and response rates
Of the 76 experts who were invited to participate, 36 completed the first round of data collection (47%). Thirty first-round respondents completed round two (83% retention) and 29 completed round 3 (80% retention). Participants represented the fields of family medicine, occupational therapy, physical therapy, geriatrics, nursing, geriatric psychiatry, rehabilitation science, neuropsychology, neurology, and neuroscience. Clinician participants were distributed as follows: family medicine (n 5 3), occupational therapy (n 5 1), physical therapy (n 5 6), geriatrics (n 5 2), nursing (n 5 2), geriatric psychiatry (n 5 4), neuropsychology (n 5 1), and neurology (n 5 1). Participant characteristics, including primary area of expertise, assessment experience, and geographical representation for each round of data collection are reported in Table 1 . The proportion of respondents within each category did not vary significantly across rounds. Approximately 50% of the participants were clinicians. A majority of respondents indicated that they had assessment experience in two or more areas of interest (mobility, cognition, or behavior). Across all rounds, a minimum of 20% of respondents were located outside of Canada.
Participant responses
First-round responses
Missing data were limited to 34 of 4392 possible ratings across all items and participants (0.8%). Among feasibility ratings, 123 were rated as "don't know" (5.6%). Median and IQR results for each item in the first round of data collection are reported in Table 2 . Nineteen items reached consensus for both importance and feasibility. Within the functional mobility domain, these included sitting, standing, and walking. Across domains of intrinsic factors, items included gait and postural control (sensorimotor), gait aid use, fall history, medications, multimorbidity, and physical activity (health status), contractures, paresis, parkinsonism, postural hypotension, and stroke (specific comorbid conditions), agitation (behavioral and psychological symptoms), and apraxia, attention, and judgment (cognitive symptoms). No item reached consensus for being unimportant or not feasible.
Participant comments consisted of requests for clarification or reflected the context-dependency of responses. Requests for clarification focused on the conditions of assessment and on the term "skilled clinician." The round 2 questionnaire was edited for clarity based on these comments (see Supplementary Material). In regard to context, both clinician and researcher respondents commented on the importance of assessment type, emphasizing the value of observational assessment and access to collateral sources such as health records or a caregiver to maximize feasibility. Respondents also commented on the importance of setting for feasibility of assessment and suggested that consideration should be given to the skills of the assessor (see Supplementary Material for sample comments).
Twenty-two suggestions were made regarding additional factors to include in the study. A majority could be accounted for within existing items, resulting in four new factors for inclusion: frailty, type of dementia, foot care, and generalized pain.
Second-round responses
Missing data included 68 of 3660 possible ratings across all items and participants (1.8 %). Among feasibility ratings, the proportion of "don't know" responses decreased to 3.5%. Of a possible 130 ratings, the number of items that were re- rated ranged from zero to 95 per participant (mean 35 6 28) . Both clinician (CLIN) and researcher (RES) groups re-rated approximately 30% of items within a domain for both importance and feasibility (CLIN: mean 31% 6 8.3 for importance, 26.8% 6 6.5 for feasibility; RES: mean 29.3% 6 3.7 for importance, 30% 6 6.2 for feasibility).
Median and IQR ratings for each item in the second round of data collection are reported in Table 2 . In total, 32 items representing all domains reached consensus for being important to the assessment of mobility in advanced dementia. Thirty-six items reached consensus for feasibility. Twenty items reached consensus for both importance and feasibility ( Table 2) . No item reached consensus for being unimportant or not feasible. Median consensus ratings within a domain were generally higher for RES than CLIN for both importance and feasibility. A breakdown of consensus ratings by group is reported in Table 3 . The difference between groups was most evident in ratings of feasibility: RES consistently rated factors higher on feasibility of assessment compared with CLIN, with the exception of sensorimotor function, which was rated low for feasibility by both groups. Across all domains, 31 and 45 items reached consensus for feasibility among CLIN and RES, respectively. The group effect for rating of importance was less consistent. Overall, RES reached full agreement (100%) for 11 ratings and CLIN reached full agreement for two.
Third-round responses
Of the 32 items included in round 3, participant agreement that an item was high priority for inclusion in a mobility staging tool for advanced dementia ranged from 7% to 96%. Eight items reached agreement of 70% or greater, representing all domains except cognitive function ( Table 2 ). These items included walking (96%), parkinsonism (90%), gait (86%), impulsivity (86%), fall history (83%), agitation (79%), transfers (76%), and posture control (76%), with postural transitions (69%) closely following. Of these items, all but transfers reached consensus for feasibility although it narrowly missed the criterion (69%). Visuospatial ability was ranked the highest priority cognitive function (62%).
Discussion
In this study, we engaged clinicians and academic researchers in the areas of mobility and dementia to identify key factors that impact mobility in people with advanced dementia. Participants were instructed to take a broader perspective on mobility in dementia, by considering independence, autonomy, and engagement in meaningful activities as important outcomes that overlap with, but are separate from falls risk, and to consider the feasibility of assessment in the advanced dementia population. The conceptual model of mobility used to guide this study considered functional mobility separate from intrinsic factors that can affect a person's mobility status (Fig. 2) . The limited number of additional items identified by participants suggests that the consensus exercise was grounded in a comprehensive model. The results of this study have important implications for development of assessment protocols and guidelines to support treatment and clinical care of mobility decline in PWD.
Overall, consensus was reached on 32 items important to assess in PWD with eight items selected as high priority for inclusion in a mobility staging tool. These high priority items represented five different categories. Although many Table 2 Median scores for item importance and feasibility, group consensus ratings (importance), and group agreement with respect to inclusion in a mobility staging tool for advanced dementia (MSAD) (Continued ) Items in bold represent those that reached consensus ( 70%) for importance and agreement as high priority for inclusion in an MSAD.
of the selected items are already routinely included in clinical assessments of mobility or fall risk, for example walking and transfer ability, gait and balance impairments, parkinsonism, and fall history, others are specific to dementia, namely the behavioral symptoms of impulsivity and agitation.
Walking and ability to transfer are important for defining an individual's degree of independence in mobility. In the present study, both were deemed feasible to assess in people with advanced dementia. Clinically, they can be evaluated by observation and rated based on degree of assistance required as in the Rating Scale for Gait Evaluation-Cognitive Deterioration [6, 20] . Wheeled mobility was not rated highly as a factor to consider. This finding could reflect, in part, the view that mobility requires ambulation, highlighting a gap in research and clinical practice regarding the use of wheelchairs to support independent mobility in PWD [21] .
Gait and balance impairment were also deemed feasible to assess in PWD. Separate from fall risk, the quality of gait and ability to maintain stability provide important information about individuals' health status and are predictors of medical events, decline, and death [22] [23] [24] [25] . Although tools such as the Berg Balance Scale [26] or the Performance Oriented Mobility Assessment [27] are commonly used to identify impairments in these areas, a recent review by our group suggested that a majority of existing tools designed to assess balance, gait, and mobility are not feasible to administer in people with advanced dementia because of their performance-based approach and the need for comprehension, attention, motivation, and complex motor skill execution during testing [6] . The importance of parkinsonism in staging mobility in this population reflects its significant impact on the performance of functional mobility tasks (transferring, walking, standing), and its role as a marker for accelerated mobility decline [28, 29] . Similarly, a history of falls is a powerful predictor of future falls in PWD, and from a staging perspective, people who fall are also at higher risk of progression in mobility loss [30, 31] .
Behavioral features of dementia are less typically included in mobility assessments. In this study, both impulsivity and agitation were rated as factors to consider in a staging tool. The care and attention to safety used by an individual when moving is a reflection of their impulsivity, which is a contributor to fall risk in PWD living in long-term care [19, 32] . A fall-related impulsive behavior scale has been validated in the dementia population [32] . Agitation is a marker for a more rapid decline in functional status and a neuropsychiatric symptom, which contributes to fall risk, with the relationship between agitation and these outcomes both direct and indirect through the use of psychotropic medications [19, [33] [34] [35] . Although all eight highest priority factors correspond to commonly identified predictors of fall risk [19, 36, 37] , many factors known to be significant independent predictors of falls in PWD were not ranked high priority despite reaching consensus for importance. One explanation for this finding is that priority ratings were influenced by the feasibility of assessing a particular factor in people with advanced dementia, which participants were instructed to consider alongside its importance. For example, visuospatial abilities and sensory impairments were rated very highly for importance but were viewed as less feasible to assess in this population, reflecting a lack of assessment methods developed and validated in people with advanced dementia [38, 39] . Interestingly, across all domains, there was a bias toward lower median ratings and fewer items reaching consensus for clinicians versus researchers. Lower feasibility ratings among clinicians may be attributable to the unique perspective afforded by expert clinical judgment. Clinician respondents also commented on practical experiences that informed their responses such as lack of availability of skilled clinicians or resources, or patient-centered barriers to assessment.
A second explanation for the exclusion of a number of well-known fall risk factors from the high priority list is that, as instructed, participants selected factors they felt were particularly important for assessing the stage of mobility impairment as distinct from risk. Staging, which we described as "a standardized, shorthand expression of patient function in various domains of related activities" [40] , is function-focused and allows interventions to be tailored to the abilities of the individual to help manage risk in balance with other outcomes. Risk assessment, on the other hand, tends to have a deficit focus and aims to identify and mitigate hazards with a focus on prevention. It is thus important that the final selection of these eight high priority items be interpreted in the context of the study goal, which was to inform the development of a mobility staging tool in dementia. The broader list of 32 items reaching consensus for importance, and their ratings of feasibility of assessment also have future value in informing the development of tools for comprehensive mobility assessment in this population, for example, by informing what constructs to include. This information, combined with additional literature and clinical expertise informing frequency of assessment, conditions for triggering assessment, etc., has the potential to advance clinical care guidelines about best practices for mobility assessment in PWD. The results of this study also serve to highlight gaps where feasible assessment methods do not currently exist and as such opportunities for tool development.
Limitations
Although the modified Delphi approach is commonly used to obtain unbiased expert consensus, we do acknowledge that the approach is not completely objective. Although the pool of nominated participants was intended to be representative, not all types of mobility specialists were reflected in our group and it is possible that participants in this study do not share the opinions of all those who assess mobility. Furthermore, the number of participants was relatively small although it fell within the suitable range for Delphi consensus exercises [14, 15] , and equal representation of clinicians and academic researchers with a breadth of expertise and geographical location may be considered a strength.
Conclusions
Identifying key factors that impact mobility in advanced dementia has important consequences for clinical management; impacting clinicians' ability to monitor changes over time, direct therapeutic interventions, and guide caregiver decision-making. This consensus exercise has identified several important mobility factors deemed feasible to assess in individuals with advanced dementia. These items will be used as the foundation for a staging tool to help characterize and monitor transitions in mobility function. Results of this study also provide a foundation for development of other assessment protocols and clinical care guidelines that will help to promote mobility and identify opportunities for clinical intervention and support. Future work will focus on determining how to reliably assess these factors and how to stage mobility function using this multidimensional approach. https:// doi.org/10.1093/geront/gny068.) informed the conceptual model of mobility that was used to guide this study. The review identified mobility assessment tools used in dementia and the elements of mobility evaluated. It also established the need to consider feasibility of assessment in people with advanced dementia.
RESEARCH IN CONTEXT
2. Interpretation: Key factors identified through the consensus exercise represented different domains, supporting the need for a multidimensional approach to assessment inclusive of dementia-specific factors. Fewer factors reached consensus for feasibility among health care providers versus researchers, demonstrating the significance of input from clinical experts. Factors that reached agreement as high priority for inclusion in a mobility staging tool may represent a minimum set of essential measures deemed feasible to assess in people with advanced dementia.
3. Future directions: Future work should determine how to adequately assess key factors and how to integrate the results of assessment into practice.
